I MAGNETIC SENSOR, MAGNETIC HEAD, AND MAGNETIC 

| Patent Number: JP2002270920 

I Publication date: •: 2002-09-20 

I Inventor(s); S E YAM A YOS H I HI KO ; NAGASAKA KEIICHI 

\ Applicant(s): FUJITSU LTD 

j Requested Patent: JP2002270920 

I Application Number: JP200100631 17 20010307 

| Priority Number(s): 

| IPC Classification: H01L43/08; G01R33/09; G11B5/39; H01F10/32 
| EC Classification: 
j Equivalents: 



Abstract 



PROBLEM TO BE SOLVED: To provide a magnetic sensor, a magnetic head, and a magnetic 
recorder using an antiferromagnetic domain control film without making it difficult to choose 
materials or to control a manufacturing process. 

SOLUTION: Either a part or all of a spin valve film is made to extend along each side of a magnetic 
sensing part, a bent part is provided to the extended part of the spin valve film, and 
antiferromagnetic layers 3 and 4 are arranged oh th# extended part extended from the bent parts. 
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[0050] i<0»3tf)ltltOJKB«oaaR-fe>-'ftltJV^ 
T(i s x ey; LitCoFe7'J 
Hil4#ABSiE#>£>flBlLTUl><0T\ ttACttH 

<y7<0lB»£ffi*$i*-S£fca*. fi|J*>. 7ox!>-7£ 



[005 1] acfc, 06£#S§LT, *»Bjjeo|S4tf>$| 

wm&izm^pj;^. i6 (a) \t#s&wm 
4conmcommcoffi$«,*>-t(7)m®w¥-wmx'fo r ) . a 

fc, 06 <b) Ji, 06 (a) £fc(t§A-A' 

0. 06 (a) IZ&^Xli. ffiS±, CoFe7iJ-| 
3 7*<KffiLTV^ J; a tH^LTV^S. 
[00 5 2] 06 (a) W (b) $Bg 
4t\ X5^y-<7)#ffct^l.A 1 2 0 3 -TiCK^ 
±fc. Al 2 0 3 Kfctfl/CNi Fe££*a>&$r,&T 

*>. Ali 0 3 9<0T«U-H^«y7 , «3 lt»*t s 
8tt ve. U y 7"&£fl|l ^XT& 'J - H^r-v <y 7* 

Jf3 1±K. JI£# S (5Ki.!i\ 5nmOTaTtfil3 
2,W«*«. fff^tf. 2nmc?)NiFea3 3, JI§ 
^\ . 13nm^PdPtMnSSltti34 1 

W^Jf. 2nm<0CoFetf>-H«3 5. Jf§ 
*^ miii. 2. 4nm<yOCu4 3 HJi3 6. 0IJ 
Hi. 2nmOCoFe7'J-I37. S.l>", 
WAtf. 6nm«0Ta*+>y7Ji38£JRJaSK1-$. 
[00 5 3] ^UT'. 06 (a) tt>*tS^<tt>C 
o F e 7 U -Ji 3 7 ^SSMtf P d P t M n R^iitt 
MA 6 dfflSI-I.RKtt'f jj-yx vf->^S-aa V 
ww-y&m^ zcouzSxhW-yz^xttL 
trie (m^^y^-yi-y^) %m-zbiz£^ 

XTa*v>Tl§38<?)m&&$:m£;l. CoFe 7 'J 
-l3 7S:«lf]S*4. 

[0054] 3I#«V^T. U^XM^-y^coii 
U7h^-7fflw^-yt ixm^x. 

mzX^X. mZft. mm. 2nmC7)Ni FeTiftJI 
3 9%XSm%i) i . mm. 13nm«PdPtMnRS 

[0055] ^v^*, vvx b^9->*%&Ltz<n 
h. 06 (a) ttJlt^^< ttCoFe7U-l3 
7<7)liaiM&t/P d P t Mn^attil4 0 fcffi^-fi 

tt. ;<7)Wy J xhy^^-y$rv7.^tfCRIE^S|-r 
itk:J:oTTadf-wr«3 8c0l|ffi»*IS|i*L. C 
oFe7UHi3 7£ltHi3-£*. 
[0056] do^i/xfy^-y^-?-^ 

44 y 7 h*?mw-yt Lxm\^x. x^v 7 y 

y?mz£-?X. WZtf. mm. 2nmc7)NiFeT 
S6J14 1. mm. 2nm<7)CoFeJi4 2, 

J¥$* { » Mitf, 0. 8nmc7)Rug43. mm. 2 
nmWoFel44, Mf. Witf. 13n 
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mWPdPtMn m®.m 4 6 £ MGfcj«§WS . * 
fc, ;<^)%^t, CoFel42/Ruf43/CoF 

[0057] <KVvt\ kx'x h^^-^*KHfeLfcO) 
IS+Cfc^T^ 100 00 COeDfiLh, Hi 

If. 2 0 0 0 0 C 0 e : ^tittSaWSQUtf Lfrtf 
X2*T'2 5 0~-2 8 0°C, fcliif. 2 8 0°CT' 

o. 5~5B#ra, 3B^>j!M§3*fT*3£fc 

(Cj^T, HfcfcVvCJlffSjMlfcPdPtMnRMfll 
14*34, PdPtMnK3$Ktt«4 0. Rtf, PdP 
tMnR3fi«ttl4 6tB|fl:$-ft#-U PdPtMnR 
»«BSffil3 4(?5T<0CoFebryKJ13 5 CD ft. 
P d P t M n&£B£J|4 O&tf P d P t M nK5$$tt 
JI4 6 OTOC o F e 7 L> -! 3 7 Ot>^r (nj^^t 

[0058] ifc^f. VW-yZix? 

tlxJxysvyyimfztiziiT. coFe7 

*±fcPdPtMnRaiaat*4 0, 4 6A»$>$r4«K 
7 7*S 3 1 Kit* 1. £ "CM**"* . 

[0059] ami. m^i'-m-th to. i^'x ^ 

^fcti-oT, -jtt£OCr/Au^^|,iJ-Kti 
&vvt\ Al, 0 3 ^iWU-pdfY-yT 
HSrtf-LTN i F e-^A»3&»4>=5r4±««»^-;H<Jg 
fcRJt I. i i: tc J: -> TIN Ofc*<9JB!»coB»lHr y-f 

[0060] £<0»4fl!Mfl#JBtCi3VvCtt, ffiflW 

Mo^i<7)cpp«3iom^-fey^S:iMBfl't.SA i . a* 

T\ «eie«0H^fi««-t*. SnB. 07 (a) |j* 

£>•?, 07 (b) {2. 07 (a) KtJltSA- 
A' ^IS^-i^^KW^^O^CC^o^ffiB&W 
■fHHTfcO, 07 (a) fc*J^Ttt. ffiUL. PdP 

t m n zmmit 1 7 ^sm t x v ^ j ? nzw^t 1 1 
tit. sio 2 mm^mmm^irmtx^ 

[0 0 62] 07 (a) RXf (b) #HS 
*"f, Xy^y~<mW.h^hA\ t 0 3 -TiCS« 



±fc. Al, 0 3 jUfcfl-LTNi Fe-£&^tf>£>&£T 

*>. Ali 0 3 ^OTaUU-H^ 77'11 lfcRtt. 
<X^X\ MM&*m*T* ttitf, 1 OnmO 

Cr**Jf 5 1 3 0nm«AuT 

[0 06 3] &\iX\ ^73"J^aiffl^TAuT 
SP«fll»5 2±t, Jf£*\ fllRtf. 5nmOTaTlfi 
All 2, MiJf. 2nm<DN i Fell 3. % 

0U«:\ 2 nmCDCoFe7U-ll 4. JfS 
#RJf. 2. 4 n mCOC u 4>ffJf 1 5. Jf$#. $J 
2nm«CoFet;yHil6, lf£rt\ Wi 
«f, 1 3nmcOPdPtMnR3$ettll 7. W 
MUZ, 6 nmOTaJft -yT« 1 8 ^UTOH 

[ 0 0 6 4 ] 117 ( a ) fc3Frt*F#Rfc**-:i 
L^f*. mil*. 7 0nmi0SiO 2 & 

V>T. fiajiJf. 3nmC0Cr^#l5 4RtJfJP 

SAWitf . 3 0 n mO±S5A u 5 5 £Jt»£tf 

t. Al| 0 3 %m±MV-Y*r*r "/7m*ft 

LTN i F e-&$S*6fc£±»BSl^-/PFJB£iSJt 

hZbizl-o T*fK8<o» 5 <rmwmm.n c P PflBi 
[006 5] itf)»5«0SHtO»JBfe:*J^T{i, CPP 

u -So e >*rti wwwit 4i s i t < . -t y^. 
[ o o 6 6 ] act. ±teom 1 <n%wmm.<Fm»&v 

*T\zn%-$h c P Pfltitog 6 <r>Wi<m%<rm5& v 
<0»4c0^c7)»JB^8li«-b>~9-t*fCtS C P Pffljg 

m 5 commcmmt± < mmz . Tsreffi£i£n-!>fci 

tt. Si0 2 B*^U-C±aWStl!Mtfci<0-C* 

mmwMxmmmm^mm\^x\ 

[oo67] ztit><7)m 1 7bmm8?)mm<7)Mm<vm% 
■tywztti, EMHFffiti'j. enin{S*±500 Co 

fcOioofitt, ^fiiJi^^i/i ooo^>yr 



!(8) 002-270920 (P2002-27BI8 



tz. 

[0068] 



[«13 



■»* FT 




1mA 


l 2mA 


3mA 


4mA 


5mA 




1 


2 


4 


5 


7 




2 


3 


5 


7 
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2 


4 


5 


8 


10 


K4®JtttoMI 


1 


3 


4 


6 


9 




3 


5 


4 


4 


3 




1 


2 


2 


3 


2 




2 


; 3 


3 


4 


3 




2 


4 


3 


3 


4 



C 0 0 6 9 ] ft 1 ti, JJEOS^^flfcOflBR* y-fr 
A, 2mA, 3mA, 4mA, 5mAff)50^ffCS 

0%£TPeJ>->/£. 

[0070] -n. m5n^.m8comm^mm<r>c p p 

HMzmmttx-h Z b m< s *y 
=fc oT«ptt3&^fk"*-& i m^zibb %i htil . 
[ 0 0 7 1 ] ffifiBHWtt. as-deposi 

[ 0 0 7 2 ] BLh. *56ffl«0«HiS<^JaS:iMfflL'C§ 

cn&mmmmcnmwiz&^xt.i. »j-fto*> 

<F>7 * t- U V 77 7 -f -XS(C J; ->T LT 
[0073] *fc, JJ£^»27}M«5co3ltt<9$!lL 

micommcmm. av\ macDm&nmmiz&^x 
vmiz£~>xmi8.ixi>&^i><r>x'bi . 

[00 74] 4fc. *%BJ«0SS57b5Sg8^IUft^JS 



UTS i 0 2 HfcflJlrVCH**** S i 0 2 jRCR4.h& 
i>cre(i&<. Al 2 0 3 JlSrfflwckJi^&oT* 
Ai, 0 3 R*ffllrVt»&fcU:. RIEIgtCfclt 

[ o o 7 5 ] ifa^&ftte^MtKia&UciKtt 

«tms**^*)HiTfflv^ <>a^£ *-Cfc=5r 

[ o o 7 6 1 ttz. *mi?&$mcyme>miizts^ 

w&*y*rb ix i>m%ztiz> hnxhzz t is? * 
[ o 0 7 7 ] <r zx\ Sl>'s 0 i zm&ix . 
01 ( a ) JWf < b ) #SH 

(f+IE 1 ) 4-&< k t>7 >J-Jf 1 *%ti* VyJl)V7 

wi-m, w&m<r> \ vrtifri mmmnmmizm 
Mtzbbuz, wa&mizEmzmf* mm® 
m^mm±izmmM 3 , 4tnufe;tt 

-*t»t*raMBtJi 3 1 7 u -jf 1 1 omz. mm 
z&zz b mmbtum 1 tmotm* v*r. 

(#IE4 ) _hlE7 'J -m 1 ««S»S«SUS»iii*^ 
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( fHE 6 ) ffiR3TM50>\ 1 3(C3EttaatJl 

( f«B 7 ) #ie 6 let^em u-h^ -y f t b»s« 

[0078] 

sot, wawK^HDDiBioira • iismsflst* 

[BiH<0ffi*$:RBB] 

[eh ] *m<ommrn&<?>mmx*bh. 

[02 ] *%B8£0^1OHSS^©o^4't'r*OSIJtI 
g<»]0T'<fc§. 

[ 0 3 ] #»3i<i0SS 1 «»t<7)JgSOH 2 £(BW«JiX 

[04 ] *^cr)^2c7)»feco^OiS^-fe>-9-c7)ijiB3 
0T'£S. 

[06] *^<0»4<0^<^)B!Bcoa»-fey-9-coR^ 
0T*S. 

[07 ] *^^JB5<0l0t^JRoajR*>'1f<0ttBB 
0T*J>&. 

[08] i*«®«ESIMIJfflu^58Mtyt« 
1M b J0T*£iI>. 

[09 ] ^coSMttKEMffllJgSrfflV^sa^-feyif 

[^O^BB] 

1 7V-M 

2 mmm 

3 &3$Sittl 

6 mm 

7 4>mfi 

8 BfcttH 

11 T»y-H=¥+v7"J| 

12 TaTJM 



13 Ni FeJl 

14 CoFe7'J-i 

15 C u +1811 

16 CoFefyKl 

17 PdPtMnK&S&ttl 

18 Ta^-v>y7'l 

19 W-^bv^— y 
2 0 NiFeTffil 

2 1 PdPtMnR5|«ftJi 

2 2 \siSzhW—> 

2 3 BtBtilffl 

2 4 NiFeTl-ai 

25 CoFel 

2 6 Rul 

27 CoFel 

2 8 fsi7x>;i 

29 PdPtMnK&®<f£l 

3 1 TaU-H^-vyrJl 
3 2 TaTtftl 

33 NiFel 

34 PdPtMnK^ttS 
3 5 CoFefyKI 

3 6 c u 

3 7 CoFe7'J-l 

3 8 Ta^f-^y7'l 

3 9 NiFeTtW 

4 0 PdPtMnK&Btttl 
4 1 NiFeTtfil 

42 CoFel 

4 3 Rul 

44 CoFel 

4 5 ftl7x'Jl 

46 PdPtMnRafflHBI 

51 Crffl 

5 2 AuTH5mSi 

5 3 S i o 2 m 

5 4 Crgfl 

5 5 Au±|p«ffi 

6 1 Tm-^vvTM 
6 2 TaTJftl 

63 NiFel 

64 Co Fe 7 I/Hi 
6 5 C u tp|BIl 

6 6 CoFeb^Hl 

67 PdPtMnR»8ttt« 

6 8 Ta**>yTl 

6 9 m&ggfMMK 

7 0 N i F e Ttffel 

7i EasmmsawK 
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[01] [02] 




2:£*ttttfl 6:ftttR 12:TVF«I 16:CoFefcT>Ni 20:NiFeT»ffl 

3:K»m« 7:^WJB 13:NlFefl 17:PdPtMnEWKttM 21:PdPtMn 
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[123] 



(d) 



(e) 




12:TaTifcH 

13:NiFeJl 

14:CoFe7»J-» 

15:Cu«p|B» 

16:CoFetf>FJB 



17:PdPtMnEtt«ttJH 
20:NiFeTJ8JB 



[04] 

B' 




12:TaT*ft!B 

13:NlFeJB 

M:CaFe7U-JI 

15:Cu*|BJ» 

i6:CoFefc?>WB 



17:PdPtMng9*tt» 
18:Ta*Wli 
20:NiFeT*JB 
21:PdPtMnR5teKttJB 

24:NlFeT*Ji 



25:CoFeli 
26:RuJB 
27:CoFeJB 
28:ttJi7x'J« 

29:PdPtMn 
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[05] 



[H6] 




ABSB5 





12:TaTift« 

13:NIFe« 

14:CoFe7V-I 

16:CoFet>HJB 



17:PdPtM n 5«j«ftJB 
18:Ta*r^ji 
20;NiFeTttJH- 
21:PdPtMnSM[ttH 

24:NIPeT*Si 



25:CoFeB 

26:RuH 

27:CoFe» 

28:**7x'J* 

29:PdPtMn 



4tk 

35 > 
34- 



mmm\ 



: tiiiiiiiiiiiiniiiiiiii 



46 

^31 



A' 



32:TaT*Ji 
33:NIFel 

34:PdPtMaEB»ftfl 
3B:CoFee>HJB 
36;Cu*!BJi 
37:CoFe7»JHi 



39:NiFeT*Ui 

40:PdPtMnfflKIHWf 

41iNlFeT*JB 

42:CoFeH 

43:RuJS 

44:CoFe* 

45:«H7x';H 

46:PdPtMn«K«*MI 
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[08] 




61 





12:TaTifiJH 

13:NiFeH 

14:CoFe7l/Hi 

15:Cu*|«B 

16:CoPet>H» 

17:PdPtMntf 



18 :Ta**y7*H 28 : S)g7xUS 

20:NlFe"RfiM 29:PdPtMn 
21 : PdPtMnKftft&JB 

24:NlFeT*JB 52:AuT««S 

25:CoFeJB 53:S10feK 

26:Ru» 54:Cr«3jJJ» 

27:CoFe« 55;Au±55M 



62:TaTi*JH 

63:NIFeJi 

64:CoFe7»j-Ji 



68:CaFe£>MI 
67:PdPtMnE*«ttJi 



[09] 



(a) 
A- 




' mtr! til m 



4 



-A' 



71 64 67 64 71 




62 63 64 65 66 



62:TaT«l 

63:NlFeJi 
64:CoFe7'>-Jg 



e6:CoFetf>Kl 
67:PdFtMn£!MHUI 

70;NiFeT«l 

71 



7 ay £/#)tt£ 



F 2G017 AD55 AD59 AD63 AD65 

5D034 BA03 BA04 BA05 CA08 
5E049 AC05 BA12 BA16 DB12 



